Patent Application 



ANTIMICROBIAL SUTURE COATING 



5 



BACKGROUND 
Technical Field 

Coated surgical sutures having improved antimicrobial properties and a method for using 
10 these sutures are described. More particularly, surgical sutures coated with fatty acid esters such 
as sodium stearoyl lactylate and/or other non-silver stearoyl lactylates in an effective antimicrobial 
amount are described herein. 

Background of Related Art 
1 5 Synthetic absorbable multifilament sutures are well known in the industry. Examples of 

these sutures include Dexon, Vicryl, and Polysorb, commercially available from Ethicon, Inc. 

(Somerville, N.J.), and United States Surgical Corporation (Norwalk, Conn.). 

It is known that suture materials are often coated with various substances to improve their 

handling characteristics. For example, U.S. Pat. Nos. 5,123,912 , 4,080,969, 4,043,344, 
20 4,047,533, and 4,027,676 disclose coated surgical sutures with improved knot tie down 

properties. 

Suture coatings containing esters of fatty acids are also known. For example, U.S. Patent 
No. 5,716,376 discloses suture coatings made of a mixture of fatty acid esters, including calcium 
stearoyl lactylate, with a copolymer containing caprolactone. The coatings taught by this patent 
25 are used for absorbable sutures and other surgical articles and, in the case of sutures, impart 
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improved properties to the suture, such as knot security, surgeon' s throw, lubricity, knot run 
down, and/or knot repositioning. U.S. Patent No., 4,71 1,241 discloses. suture coatings that 
include oleyl lactylates containing alkaline earth ions or radicals, with a preferred embodiment 
consisting of calcium stearoyl-2-lactylate. U.S.PatentNo. 5,032,638 discloses a suture coating 
5 comprising a copolymer of poly (Beta-hydroxybutyrate) and a stearoyl lactylate containing 
alkaline-earth metals, and notes that calcium stearoyl lactylate and magnesium stearoyl lactylate 
can be added as lubricants. Similarly, U.S. Patent No. 4,705,820 discloses a suture coating 
comprising a random copolymer and a lubricant, which can be a stearoyl lactylate. 

It is also known to coat medical articles, including sutures, with metallic compounds to 
10 impart antimicrobial characteristics to the articles. The anti-microbial effects of metallic ions 

including Ag, Au, Pt, Pd, Ir, Cu, Sn, Sb, Bi and Zn are known (see Morton, H, E., Pseudomonas 
in Disinfection, Sterilization and Preservation, ed. S. S. Block, Lea andFebiger, 1977 and Grier, 
N, Silver and Its Compounds in Disinfection, Sterilization and Preservation, ed. S. S. Block, Lea 
and Febiger, 1 977). Silver is one of the preferred metallic ions, due to its unusually good 
1 5 bioactivity at low concentrations. In modern medical practice both inorganic and organic soluble 
salts of silver are used to prevent and treat microbial infections. While these compounds are 
effective as soluble salts, they do not provide prolonged protection and must be frequently 
reapplied. Reapplication may not always be practical, especially where an implanted device is 

* 

involved. "U.S. Pat. No. 6,017,553 attempts to improve upon the use of silver as an antimicrobial 
20 agent for medical devices by creating atomic disorder during vapor deposition of the metallic 
antimicrobial agents. 



Sutures havrng antimicrobial properties, that are inexpensive and ean be constructed with 
biocompatib.e nraterials without being subject to excessive diffusion, are still desirable This is 
especially so where the subare .^absorbable and there is no opportunity to reapply the 



antimicrobial coating. 



SUMMARY 

„ has now been found that an antimicrobia. coating for absorbable surgica! articles tnay he 
fonned from the mixntre of a bioabsorbab.e polymer, such as, for example, a copolymer ' 
containing caprolactone, with an effective antimicrobial amount of an ester of a fatty acid. An 
0 "effective antimicrobial amount" of a given component is an amount a. whichthe component 
hinders the growth of bacteria associated with infections, and promotes the healing of a wound. 

Preferably, mixtures usefi.1 in forming the aforementioned coatings include an ester of a 
fatty aad as a predominant component in an effective antimicrobial amount. A "predominant 
component- is a component which is present in an amount greater than about 50 weigh, percent. 
,5 A 'minor component" is a component which is present in an amount up to about 50 weight 
percent. The minor component comprises copolymers containing caprolactone. 

Particularly useful caprolactone containing copolymers are branched or "star" copofymets 
obtained by polymerizing a major amount of epsUon-caprofactone and a minor amount of another 
bioabsorbable monomer polymerize therewith in fhe presence of a pofyhydric alcohof mitiator. 
20 Preferably, the antimicrobial absorbable coating composition for surgical sufures is 

inexpensive, biocompatible, and not subject to excessive diffusion. In a particularly useful 
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embodiment, the antimicrobial absorbable coating composition is applied to multifilament 

synthetic surgical sutures. 

Particularly useful fatty acid esters used as the antimicrobial agent are non-silver stearoyl 
factyia.es. In a parficularly preferred embodiment, the fatty acid ester used as the antimicrob.a. 
agent is sodium stetfoy. lactylate. In another embodiment, the fatty acid esters used as the 
antimicrob.al agent may be combined with silver stearoyl lactylate. 



ttrirf nestrir ''"" jjf. ths Drawings 

FIG. 1 is a perspective view of a coated suture attached to a needle described herein. 



5 TWri plion of th> Preferred F.mhodiments 

It has been found that fatty acid esters and bioabsorbable polymers, especially those 
containing caprolactone, can advantageous!, be mixed to form a composition (with fatty acid 
esters as the predominant component thereof) usefid in coating surgical sutures to impart 
antimicrobial characteristics to the sutures. 

Any bioabsorbable polymer known to those skilled in the art can be employed in the 
present coatings. In particularly usefid embodiments, the bioabsorbable po.ymer contains epsilon- 
oaprolactone as a exponent thereof. Suitable caprolactone contenting copolymers include 
copolymers which may be synthetic by well known conventional polymerization techniques; 
0 see, for example Principles of po.ymerization, George Odian, HI Edition; 1991 pp.569-573, the 
contents of which are incorporated herein by reference. 



Preferably, the cap— contaimng copolymer , obtained by polymeria a major 
„ t of epsUon-caprolactone and a minor amount of atleas, one other copolymer.*!, 

sequential, sequential followed by simultaneous, etc. 

Th e copolymer herein can—, about 70 to about 9S, and preferably front about 

being derived from the other copolymerizaole monomer(s). 

Suitab.e monomers which can be copolymeri.ed with epsUon-capro.ac.one mclude 
^ene carbonates such as trimethylene carbonate, tetrame.hyiene carbonate, drmethyl 
ethylene carbonate; d—s; dioxepanones; absorbable cyclic amides; absorbable cyclic 

^ W * ft --^--'-*->- 44 - , ^ ,, ** - "' ,!, 
monomer. 

Suitable polyhydric alcohol initiators indude glycerol, trimethy.olpropane, 1,2,4- 
butanetnol, , A «—*i — lamme, tnrsopropanolamine, erythritol, threito,, 

20 
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dipentaerythritol, alhtoi, W S>»*>1, 
alunol, iditoi, sorbite., mannito,, inositol, and the like; with mannitol being preferred. 

The polyhydric aJcohoi initiator is generaJly employed in sma.1 amounts, eg., from about 
0 0, to about 5, and preferab.y from about 0, to about 3, weigh, pereent of the total monomer 



mixture. 



, from about 0.3 to about 10, and preferably from 



The coating composition can contain : 
about 0.5 to about 5, weight percent of the absorbable polymer. 

Suitable fatty-acid esters which can be used in the present coatings include esters of the 



formula: 
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! t 2 ! Til 

Rl -c-o-c-c-o-c-c-o--: 



J n 



wherein x is a metal other than silver, an 



alkaline-earth metal, alkali metal, or ions thereof and Ri 



U C W or greater « R2 is H, or Ci -Cs al.,1, R3 isH, or Ci -C, ** R4 is H, or C, -C 3 aDcyl, 
R, is H, or C, -C 3 aiky., and n>l. Suoh suitable fatty acids inoh.de sodium, hthium, potassium, 
20 rubidium, cesium or franciunt stearoy. lactylate; sodium, Hthium, potassium, tubidium, cesium 



or 



francium palmity, lactate; sodrum, lithium, potassium, rubidium, cesrum or ttancum o.e.yl 
lactylate; with sodium stearoyl lactylate being preferred 

The fatty add esters are present in the coating composition in an effective antimicrobral 
amount asdefined above. Typically, the fatty acid esters will be present in an amount from about 
5 30 percent to about 70 percent by weight of the coating composition Preferably, the fatty add 
ester is present in an amount from about 45 percent to about 55 percent by weigh, of the coating 
composition. 

The caprolacrone containing copolymer and the fttty acid es<er are non-toxic; a mixture of 
the two is non-toxic as wen. In alternative embodiments, a silver stearoyl lactylate is combined 
10 with the fatty acid ester in the coating composition. 

The bioabsorbable mhtture herein can be applied to a sunrre by any suitable process, e.g., 
passing the suture through a solution of the copolymer, e.g., in toluene, methylene chloride, etc., 
pas. a brush or other coating solution applicator, or pas. one or more spray nozzles dispensing the 
suture coating solution. The coating solution can contain horn abou. 80 .o abou. 99.9. preferably 
15 from abou. 90 .0 abou. 98, more preferably from abou. 94.0 about 97 wdgh. percent solvent In 
a preferred embodiment, a mhtture of memylene chloride, hexane and ethano, is used as a solvent 
The suture wetted with the coating solution is subsequently passed through or held in a drying 
oven for a time and a. a temperature sufficient «o vaporize and drive off .he solvent If desired, the 
suture coating composition can optionally contain addition* components, e.g., dyes, antibiotics, 
20 antiseptics, grow* factors, anti-irflammatory agents, etc. 
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M ,0% «th about 0.5% to about 5% being preferred. 

and prevent infection. 

^Hbeuaderstood tha, various .odi— ma, be ^e ro rhe e—., 

, ™ns screws prosthetic devices, drug delivery devices, meshes 
15 clips and other fasteners, staples, pins, screws, pros 

appended hereto. 
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